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ABSTRACT OF THE DISCLOSURE 
Disclosed herein are substituted 1-(1-adamantyl)-2-car 

boxy-azacyclic compounds and certain derivatives there 
of. Their compositions are particularly useful in the treat 
ment of parkinsonism. 

This invention relates to compositions of matter which 
may be considered chemically as substituted 1-(1-ada 
mantyl)-2-carboxy-azacyclic compounds and to processes 
for making and using said compositions. 
The invention sought to be patented in one of its com 

position of matter aspects may be described as a chemical 
compound having the molecular structure of an aliphatic 
azacyclic ring containing only carbon atoms and one ni 
trogen atom in which said nitrogen atom is substituted 
with an adamantyl radical and one ring carbon atom ad 
jacent to said nitrogen atom, is substituted with a carboxy 
function. These compounds may have substituents in other 
positions in the azacyclic nucleus. Also included are the 
pharmaceutically acceptable acid addition salts of these 
compounds. 
The invention sought to be patented in its process aspect 

comprises treating symptoms of parkinsonism by adminis 
tering to a mammal exhibiting parkinsonism a therapeu 
tically effective quantity of a composition of this inven 
tion. 
A more specific representation of this composition of 

matter aspect of this invention are chemical compositions 
which may be represented by the structural formula: 

HQ schre H c^ C 

OR 

(I) 
wherein R is hydrogen, alkyl (preferably lower alkyl) 
or a pharmaceutically acceptable cation; Ra is hydrogen 
or alkyl (preferably lower alkyl); n is an integer from 0 
to 5, preferably, 1 and 3; each R8 is a member independ 
ently selected from the group consisting of hydrogen, 
alkyl (preferably lower alkyl) and -OR6 wherein Rs is 
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alkanoyl (preferably lower alkanoyl), hydrogen or alkyl 
(preferably lower alkyl), with the proviso that vicinal R3 
groups may not both be -ORs, and the pharmaceutically 
acceptable addition salts thereof. 

In those instances wherein n is zero, it will be under 
stood to represent a saturated bond connecting the R2-sub 
stituted carbon atom with the carboxy-substituted carbon 
atom, thereby forming a three membered ring. 
The “lower alkyl radicals as used herein may be 

straight or branched chain and may include, for example, 
methyl, ethyl, n-propyl, n-butyl, n-hexyl and the like. The 
lower alkyl may also include those cyclized radicals hav: 
ing three to six carbon atoms, such as cyclopropyl and 
cyclohexyl. The lower alkyl radicals may be substituted, 
for example, with a hydroxy group. The lower alkoxy radi 
cals as used herein include those lower alkyl radicals as 
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2 
hereinabove defined attached to the azetidine moiety 
through an oxygen atom. "Lower alkanoyl” as used herein 
includes those radicals having as their carbon substituent 
one to six carbon atoms, such as for example, acetyl, iso 
propionyl, butyryl and caproyl. 

Exemplary of the pharmaceutically acceptable acid ad 
dition salts are those formed with maleic, fumaric, suc 
cinic, tartaric, citric, malic, cinnamic, sulfonic, hydro 
chloric, hydrobromic, sulfuric, phosphoric, and nitric 
acids. These salts may be prepared in the conventional 
manner by treating a solution or suspension of the free 
base in an organic solvent with the desired acid, and then 
recovering the salt which forms by crystallization tech 
n1ques. 
The term "pharmaceutically acceptable cation' includes 

any cation which forms salts of substituted 2-carboxy 
azacyclic compounds which do not create any difference 
in kind of pharmaceutical activity from that shown by the 
corresponding free acid. Such cations may be used to pro 
vide greater solubility or greater ease in formulation than 
the corresponding free acid. Representative of such salts 
are those wherein the cation is an alkali metal such as 
sodium or potassium, ammonium, substituted ammonium 
such as diethanolammonium or such metal cations as cal 
cium or aluminum. 
The azacyclic nucleus may additionally contain at least 

one unsaturated position in those instances wherein n is 
greater than 1. Exemplifying the unsaturated ring systems 
would be pyrrolinyl, 2H-pyrrolyl, 1-azacyclohepten-3,4- 
ol and the like. 
The compositions of Formula I include optical isomers 

and in those instances wherein R and R3 are other than 
hydrogen, they may also include cis and trans geometric 
isomers. 
For convenience, when the 1-adamanty radical is to be 

represented graphically it will be represented by the sym 
bo "-A s 

Generally the compounds of this invention (I) are pre 
pared by condensing an admanityl amine (II) with a 
substituted a,c-dihalogeno-carboxylic acid derivative 
(III). The foregoing general reaction scheme may be de 
picted as follows: 

REACTION SCHEME I 
R2 H. O. 

l H-C-(CHR)- -O-R-NH-1 
k Ad 

(III) (II) 

wherein Ad, R1, R2, R3 and n are as previously defined 
and X is a member selected from the group consisting of 
chloro, bromo and iodo. This reaction is generally con 
ducted in the presence of an acid acceptor, e.g. sodium 
bicarbonate, in a non-reactive organic solvent such as 
toluene, xylene or acetonitrile, and allowed to react at 
elevated temperatures up to about the reflux temperature 
of the reaction mixture. 

For the preparation of the free acid it is preferable to 
employ reactant III with R1 as an ester, i.e. preferably 
the methyl or ethyl ester, and then subsequently hydrolyz 
ing the ester to the free acid with a suitable agent such 
as barium hydroxide. Furthermore, the free acid may be 
prepared by the condensation of an adamantyl amine with 
a substituted a,c-dihalogeno-benzylcarboxylate. The prod 
uct of the condensation is subjected to hydrogenolysis 
using agents such as palladium on carbon thereby cleav 
ing the benzyl moiety giving the free acid. 

Reaction Scheme II depicts the preparation of the com 
pounds of Formula I by reacting an adamanty halide 
(IV) with a 1-unsubstituted-2-carboxy azacyclic com 
pound (V). 
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REACTION SCHEME II 
X I (CHR3) 

N/ Y/ Ad -- C 

N1 
h 
(V) 

o - I 
Yo 
Yo R 

(IV) 

wherein R, R2, R3, in and X are as previously defined. 
The reaction may be carried out with or without a non 

reactive organic solvent such as xylene, dimethylformide 
and acetonitrile at elevated temperatures thereby yield 
ing the desired 1-(1-adamantyl)-2-carboxyazacyclic com 
pound (I). 
The compositions of this invention may also be pre 

pared by other processes well-known to the art. The fol 
lowing examples are illustrative of alternate processes for 
the preparation of compounds of Formula I 

Reaction Scheme III depicts the preparation of com 
pounds of the invention by contacting an ox-halolactone 
(VI) with adamantyl amine (II) yielding an a-adamantyl 
aminolactone (VII) which is cleaved yielding an o-ada 
mantylamino - w halocarboxylic acid derivative (VIII) 
which then undergoes ring closure giving the free carbox 
ylic acid derivatives (Ia). 

REACTION SCHEME III 
X 

H (CHR)-CH NE 
N/ A. C C=O -- Ad - 
/ N 

R O 
(VI) (II) 

H 
N-Ad 

(CHR)-(–H ROH 
Y^ =O HX 
/ N-1 

R2 O 
(VII) 

R HQ SCHR H 
X--(HR)o -'N -\ o 

H in-c{ - R. N ce 
N- OR Ad OH 

Ad 
(VIII) (Ia) 

wherein Ad, R2, R3, in and X are as previously defined 
and R is lower alkyl. 

In those instances when it is desired to prepare a 3 
oxy-substituted composition one may prepare it by react 
ing adamanty1 amine with an epi-o or epi-cy halohydrin 
carboxylate, cleaving the epoxide bond and then causing 
ring closure, thereby forming an appropriately substi 
tuted 3-hydroxy-1-(1-adamantyl)-carboxyazacyclic com 
pound. 
The following examples illustrate the preparation of 

compounds of this invention. 
EXAMPLE 

1-(1-adamantyl)-2-carbomethoxyazetidine 
Add 101.1 g of 1-aminoadamantane, 192 g. of 2,4-di 

bromomethylbutyrate and 124 g. of sodium bicarbonate 
to 1.8 liters of acetonitrile and reflux for twenty-four 
hours. Pour into 9 liters of saturated aqueous sodium 
chloride solution and extract with ether. Dry the organic 
extract with sodium sulfate, filter removing the solvents 
and distill the product at 131-135 C. (0.2 mm.). An 
analytical sample of the desired ester melts at 84.5-86.0 
C. The hydrochloride salt, prepared from the free base 
with ethereal hydrogen chloride, melts at 147-147.5 C. 

In a similar manner, by replacing for the 2,4-dibromo 
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4. 
methylbutyrate reactant of Example 1 with equivalent 
quantities of: 
3-ethyl-2,4-dibromomethylbutyrate, 
3-hydroxy-4-methyl-2,4-dibromomethylbutyrate, 
3-acetoxy-2,4-dibromomethylbutyrate, 
3-propionyloxy-7-methyl-2,6-dibromoethylhexanoate, and 
3-methoxy-5-methyl-2,5-dibromoethylpentanoate, 
one can prepare: 
3-ethyl-1-(1-adamantyl)-2-carbomethoxyazetidine, 
3-hydroxy-4-methyl-1-(1-adamantyl)-2-carbomethoxy 

azetidine, 3-acetoxy-1-(1-adamantyl)-2-carbomethoxyazetidine; 
3-propionyloxy-6-methyl-1-(1-adamantyl)-2-carbo 

ethoxypiperidine, and 
3-methoxy-5-methyl-2-carboethoxypyrrolidine, 
respectively. 

EXAMPLE 2 
1-(1-adamantyl)-2-azetidinecarboxylic acid 

Reflux a mixture of 2.9 g, of 1-(1-adamantyl)-2-car 
bomethoxyazetidine and 3.2 g of barium hydroxide (octa 
hydrate) in 30 ml. of water for thirty-five minutes. Add 
45 ml. of water and pass in carbon dioxide until the pre 
cipitation stops. Filter to remove the water obtaining the 
product of this example. An analytically pure sample, 
crystallized from chloroform-hexane, melts at 172 
1735 C. 

EXAMPLE 3 
1-(1-adamantyl)-2-carboethoxypyrrollidine 

Add 25.0 g. of 1-aminoadamantane, 52.8 g. of 2.5-di 
bromo-ethylpentanoate and 3.1 g. of sodium bicarbonate 
to 450 ml. of acetonitrile and reflux for twenty-four hours. 
Pour into 2.5 liters water containing 10 g. of sodium hy 
droxide, saturate with sodium chloride and extract with 
ether. After drying over sodium sulfate, filtering and re 
moving solvents, distill the product of this example at 
112-115 C. The hydrochloride salt, prepared from the 
free base with ethereal hydrogen chloride, melts at 187 
188.0 C. 

EXAMPLE 4 
1-(1-adamantyl)-proline 

Reflux a mixture of 5.22 g of 1-(1-adamantyl)-2-car 
boethoxypyrrolidine and 8.8 g. barium hydroxide (octa 
hydrate) in 75 ml. of water for 234 hours. Following the 
procedure of Example 2, obtain the product of this ex 
ample. An analytical sample, obtained by crystallization 
from dichloromethane-hexane, melts at 257-261' C. 

EXAMPLE 5 

1-(1-adamantyl)-2-carboethoxypiperidine 
Add 25.0 g. of 1-aminoadamantane, 55.2 g. of 2,6-dia 

bromoethylhexanoate and 3.1 g. of sodium bicarbonate 
to 450 ml. of acetonitrile and carry out the reaction ac 
cording to the procedure of Example 3. The product of 
this example distills at 126-126.5 C. (0.01 mm.). The 
hydrochloride salt, prepared from the free base with eth 
ereal hydrogen chloride, melts at 184-185.0 C. 

EXAMPLE 6 

1-(1-adamantyl)-2-pipecolic acid 
Hydrolyze 1-(1-adamantyl)-2-carboethoxypiperidine as 

in Example 4, refluxing for four days. Recrystallize from 
dichloromethane-hexane and obtain analytically pure 
product that melts with decomposition between 230 
260 C. 

EXAMPLE 7 
1-(1-adamantyl)-2-carboethoxyaziridine 

Cool a solution of 100 g. of 2,3-dibromo-ethylpropio 
nate in 390 ml. of benzene to 8 C. and slowly add a 
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mixture of 58 g. of 1-aminoadamantane and 78 g. of tri 
ethylamine maintaining the reaction temperature at 20 
25 C. After addition is complete, reflux for three hours 
and stir for sixteen hours at room temperature. Filter and 
wash the precipitate with ether. Remove the ether and 
benzene from the filtrate and distill the product of this 
example at 140-143 C. (0.1 mm.). - . . . 

Other representative compounds within the scope of 
this invention are: - 

4-isopropyl-1-(1-adamantyl)-2-carboxyazetidine; 
4-acetoxy-6-methyl-1-(1-adamantyl)-1-aza-2-carbo 

ethoxycycloheptanoate; - 

5,6-dimethyl-1-(1-adamantyl)-1-aza-2-carboxycyclo 
octane; . 

6-methyl-4-propoxy-1-(1-adamantyl)-2-pipecolic acid; 
4-isopropyl-8-methyl-6-propoxy-1-(1-adamantyl)-1-aza 

2-carboxycyclooctane; 
3-propionoxy-1-(1-adamantyl)-2-carboxypyrrolidine; 
6-methyl-1-(1-adamantyl)-1-aza-2-carboxy-4-cyclo 

hexene, and 
1-(1-adamantyl)-1-aza-2-carboxy-4,6-cyclooctadiene. 

Parkinsonism is a degenerative disease of the nervous 
system. The disease is manifest by its free cardinal char 
acteristics: involuntary tremors, rigidity, and akinesia. 
Extrapyramidal syndromes exhibited with this condition 
include gait and postural abnormalities, oculargyric crisis 
and profuse salivation. - 

Attempts at treating these symptoms have involved the 
use of such classes of drugs as for example, antihistamines 
(diphenhydramine), anticholinergics (atropine sulfate, tri 
hexyphenidyl) and amphetamines (dextro-amphetamine 
sulfate) with varying degrees of success. However, these 
drugs due to their inherent side effects have a somewhat 
limited degree of utility. For example, anticholinergics 
may precipitate acute glaucoma in certain individuals; 
antihistamines may cause drowsiness and amphetamines 
and similar C.N.S. stimulants are contraindicated in those 
patients also having cardiac conditions. 

Recently the use of L-dopa and amantidine hydrochlo 
ride, a drug first used for its antiviral activity, has been 
introduced for treating symptoms of parkinsonism. These 
drugs, although promising require high dosages and ex 
hibit debilitating side effects which severely limit their 
utility. It is the object of this invention to provide a new 
agent with an improved therapeutic index for treating the 
manifestations of the disease. 

In tests in rats, the compositions of this invention ex 
hibit desirable results at doses significantly lower than 
those doses of amantidine hydrochloride required to 
achieve a desired response, concomitant with this lower 
dosage regimen is a marked decrease in the debilitating 
side effects which may accompany the administration of 
amantidine hydrochloride e.g. nerviousness, insomnia, 
psychic reactions and ataxia. - 

Based upon standard laboratory tests and procedures, 
the effective dosage of the active ingredient of the com 
positions of this invention is considered to be within the 
range of from about 0.3 to 6 mg. per kg. of mammalian 
body weight per day. For the preferred compounds of 
this invention, i.e. those wherein n is 1 or 3, the dosage 
range can be between about 0.6 to 3 mg per kg. per day. 
The daily dosage is preferably administered in divided 
doses. The dosage administered will of course be depend 
ent upon the age, weight, and progression of the disease 
in the recipient. . . 
The compounds of this invention may be administered 

alone or combined with other medicaments. In any event, 
a suitable pharmaceutically acceptable carrier is generally 
employed. A carrier is selected according to the route of 
administration to be used as well as according to the 
physical properties of the compounds and standard phar 
maceutical practice. The carrier should not react chemi 
cally with the compound to be administered. The prepa 
rations containing the active ingredients of this invention 
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6 
may be in the form of tablets, capsules, syrups, elixirs, 
suspensions, suppositories and the like. 

In the formulations of pharmaceutical preparations 
there can be employed such pharmaceutically acceptable 
diluents as for example, water, gelatin, lactose, starches, 
magnesium stearate, talc, vegetable oils, gums and theo 
broma oil. 
The following examples show typical tablet and capsule 

formulations incorporating the tangible embodiments of 
: this invention. The formulations are merely illustrative 
and no limitation is intended. 

TABLET FORMULATIONS 
(I) Formula and method of manufacture for 1-adamanty1 

2-carboxyazetidine 
Coated tablets: Mg-core 

1-adamantyl-2-carboxyazetidine ------------- 4 
Lactose, U.S.P. --------------------'o - w w us as 62 

Dicalcium phosphate ---------------------- 40 
Sodium lauryl sulfate --------------------- 10 
Polyvinylpyrrollidone --------------------- 10 
Water, 50 ml/1000 cores. 
Corn starch ----------------------------- 20 

Dry: 
Sodium lauryl Sulfate --------------------- 2 
Magnesium stearate ---------------------- 2 

Tablet weight ------------------------- 150 
Procedure: The 1-adamantyl - 2 - carboxyazetidine is 

mixed with the lactose, dicalcium phosphate, and sodium 
lauryl sulfate. The above mixture is screened through a 
No. 60 screen and granulated with an aqueous solution 
containing polyvinylpyrrollidone. Add additional water, if 
necessary to bring powders to a pasty mass. Add corn 
starch and continue mixing until uniform granules are 
formed. Pass through a No. 10 screen, tray and dry in 
oven at 100° C. for 12 to 14 hours. Reduce dried granu 
lation through a No. 16 screen, add sodium lauryl sulfate 
and magnesium sulfate, mix and compress into desired 
shape on a tablet machine. 

Coating: The above cores are treated with a lacquer 
and dusted with talc to prevent moisture absorption. Sub 
coat layers are added to round out the core. A sufficient 
number of lacquer coats are applied to make the core 
enteric. Additional sub-coats and smoothing coats are 
applied to completely round out and smooth the tablet. 
Color coats are applied until desired shade is obtained. 
After drying, the coated tablets are polished to give the 
tablets an even gloss. 

(II) Capsule formulations 
Formula: Mg/capsule 

1-adamantyl-2-carboxyazetidine ----------------- 4 
Sodium lauryl Sulfate ------------------------- 20 
Lactose ------------------------------------- 150 
Magnesium stearate -------------------------- 76 

250 
Procedure: Mix together 1-adamantyl-2-carboxyazeti 

dine, sodium lauryl sulfate and lactose. Pass through a 
No. 80 screen. Add magnesium stearate, mix an encapsu 
late into the proper size two-piece gelatin capsule. 

(III) Suppository 
Formula: 

1-adamantyl-2-carboxyazetidine ------- 8 mg/2 gm. 
Theobroma oil, Pharm. Grade --------. To make 2 gm. 

Method of preparation: Prepare a slurry of the 1-ada 
mantyl-2-carboxyazetidine with a portion of the melted 
theobroma oil to bring the batch to final weight. Pour the 
melted mix, while maintaining uniformity, into appropri 
ately prepared molds and allow to cool. 
Numerous variations of the above compositions of mat 

ter and processes for the manufacture will be apparent to 
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one skilled in the art within the spirit of the present 
invention. . . . . . ". . . . . 

I claim: . . . . . . . 
1. A compound having the structural formula: 

. . . . H. CHRs). H . 

"S" 
Ra N c. 

Ad OR 

wherein Ad is 1-adamantyl; R is hydrogen, lower alkyl or 
a pharmaceutically acceptable cation; R2 is hydrogen or 
lower alkyl; n is an integer from 0 to 5; each R3 is hydro 
gen; and the pharmaceutically acceptable acid addition 
salts thereof. . . . . 

2. A compound according to claim 1 wherein R1 is hy 
drogen and R2 is hydrogen. r 

3. A compound according to claim 2 wherein n is 1 
and R is hydrogen, said compound being 1-(1-adaman 
tyl)-2-carboxyazetidine. 

O 

5 

8. 
4. A compound, according to claim 2, wherein n is 3 

and each R3 is hydrogen, said compound being 1-(1-ada 
mantyl)-pipecolic acid. : . . . . . . 

5. A compound according to claim 1 wherein R. is 
lower alkyl and R2 is hydrogen. ... . . 

6. A compound according to claim 5 wherein Ris 
ethyl, R2 is hydrogen, n is 1 and each R is hydrogen, said: 
compound being 1-(1-adamantyl)-2-carboethoxyazetidine. 
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